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The authors prove the local existence theorem in time of classical solutions to the following mixed problem
for second-order systems:
(N ) ∂t2 u(t) − ∂i (pi (t, D′ u(t)) + ϕΩ (t, D′ u(t)) = fΩ (t) in

(0, T ) × Ω

νi pi (t, D′ u(t)) + Qr (t, D′ u(t)) = fr (t) on (0, T ) × Γ
u(0)= u0 and ∂t u(0) = u1 in Ω
here u denotes an m-vector.
(N) was already treated and the local existence theorem was proved by Y. Shibata and G. Nakamura.
But the order of Sobolev spaces in which solutions exist was not best possible. T. Kato treated the mixed
problems of the same type as in (N) in his abstract framework. When m = 1 and the nonlinear function
pi , QΩ and QΓ do not depend on t and ∂t u, and fΓ (t) ∈ 0; applying his abstract theory to (N), he gave
some improvements of the result due to Y. Shibata regarding the minimal order of the Sobolev spaces in
which the solution exists. The purpose of this paper is to give same improvements as the ones given by
Kato, where m ≥ 1, where the nonlinear functions may depend on t and ∂t u and fΓ (t) ̸≡ 0. The approach
used in this paper is concrete and elementary, and diﬀerent from the one used by Kato.
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